concentrations are considered. Five subjects, however, achieved a blood level in excess of this, the highest being 2-5 tig/ml.
These low mean levels in volunteers, however, contrast with those found on injection under anaesthesia and in studies on patients with myocardial infarction (Scott et al., 1968; 'Bellet et al., 1969) . They are not, however, completely unexpected since another volunteer study involving 2-4 mg/kg into the vastus lateralis showed comparable low blood levels (Meyer and Zelechowski, 1970) . The different levels achieved in the "physiological volunteer" as compared with the "non-physiological patient" may be due to variation in cardiac output, muscle perfusion, or other factors influencing the pharmacokinetics of lignocaine. Hepatic blood flow and function may also be altered during these non-physiological states. The range of individual blood levels found in both volunteer and patient studies confirm that, whereas therapeutic levels can often be achieved, accurate blood levels cannot be forecast.
Since, however, a 10°' solution is a smaller volume to produce discomfort, achieves similar lignocaine blood levels to a lower concentration, and shows no apparent local complications, it is a suitable concentration for clinical use. It has been held that highly concentrated solutions of local anaesthetics are particularly toxic, but blood level studies have failed to confirm this (Braid and Scott, 1965) , as has the present study.
Introduction
Beriberi is due to deficiency of thiamine, a vitamin which is a cofactor in a variety of important biochemical reactions (Williams, 1961) . It is common in rice-eating communities but occurs sporadically in Western countries where it is usually associated with chronic alcoholism or, more rarely, with dietary faddism. It presents in two major forms in adults -the "dry," in which features of peripheral neuropathy predominate, and the "wet" or cardiac beriberi, in which oedema is prominent. The cardiac form has been recognized for centuries in the Far East and India, but its occurrence in the West has been adequately documented only since 1937, when Weiss and Wilkins established the importance of thiamine deficiency in the production of cardiovascular disturbance in alcoholics.
Cardiac beriberi classically presents as a high output state with raised jugular venous pressure and peripheral oedema (Wood, 1968) . Less commonly it presents as fulminating heart failure with evidence of a low cardiac output, and this form has been given the name "shoshin" beriberi. "Sho" in Japanese means acute damage and "shin" means heart (Wolf and Levin, 1960) . Only one case has previously been recorded in Britain (Wood, 1939 Cardiopulmonary data were obtained on admission and four weeks after treatment (see Table) . Standard methods were used for respiratory function tests (Bates and Christie, 1964 (Farhi et al., 1963) . Thus multiple factors contributed to the arterial hypoxaemia. All abnormalities of cardiopulmonary function resolved after thiamine therapy.
Discussion
The diagnosis in these cases is strongly supported by the history of dietary inadequacy and excessive intake of alcohol, peripheral neuropathy, mental confusion, and the dramatic response to thiamine. Furthermore, erythrocytes from the second patient had a low red cell transketolase activity which was stimulated by the addition of thiamine pyrophosphate.
The clinical presentation of the second patient was classical; the gross oedema, high jugular venous pressure, and high cardiac output have been reported by many workers (Burwell and Dexter, 1947; Campbell et al., 1951; Lahey et al., 1953; Iseri et al., 1954; Olson, 1958; Lessard et al., 1959; Blacket and Palmer, 1960; Sharpey-Schafer, 1961; Wagner, 1965; Akbarian et al., 1966; Brink et al., 1966; Byrne-Quinn and Fessas, 1969) . The picture of fulminating low output heart failure presented by our first patient is less well documented. Only a few cases have been recorded outside the Far East and India, but it is possible that this may not reflect the true incidence. The absence of the classical high output state might well lead to diagnostic error, and since death supervenes rapidly without appropriate treatment necropsy would not reveal the cause of the heart failure.
There are few satisfactory clinical descriptions of shoshin beriberi (Platt, 1958 ) but a composite clinical picture can be drawn from a small number of detailed reports of individual cases (12 including our own) (Hashimoto, 1937; Wood, 1939; Blankenhorn et al., 1946; Crawford, 1952; Blacket, 1955; Wolf and Levin, 1960; Raman, 1964; Brink et al., 1966) .
The features included a predominance of young men; history of excessive alcohol intake; a variable length of history before a rapid deterioration to the acute stage. The latter was marked by extreme dyspnoea and retrosternal pain, with cyanosis, poor peripheral pulses, a systolic blood pressure invariably below 90 mm Hg, and absent knee and ankle jerks. The pulse rate was not always raised and peripheral oedema might be slight or even absent. There was a definite polymorph leucocytosis, but no striking electrocardiographic abnormalities. Death occurred between 5 hours and 2 days after admission in 5 of the 12 patients. Of the 7 survivors 4 passed through a phase of high cardiac output before returning to normal cardiovascular status. It is clearly different from the more common form of high output beriberi. Response to thiamine is equally as rapid and complete but in untreated cases death occurs rapidly. Early diagnosis is therefore necessary, but most descriptions of cardiac beriberi mention only the high output presentation of the disease.
The high right atrial pressure and gross peripheral oedema found in beriberi have led to the concept that this condition is a cause of high output cardiac "failure." In our second patient the heart was not enlarged, auscultatory features of ventricular failure were absent, and the response to the Valsalva manceuvre was not the "square wave" response of severe heart failure. Lahey et al. (1953) and Sharpey-Schafer (1961) argued that the congestive state in beriberi is not necessarily a consequence of myocardial failure, though it is clearly possible that ventricular failure may occur if the high output state persists. Sharpey-Schafer showed that the peripheral veins were constricted in beriberi. He attributed the high central venous pressure found in this condition not to cardiac failure but to the combination of peripheral venoconstriction and the increase in blood volume which occur. Venous constriction would also lead to an increase in the pressure gradient between the peripheral and central venous systems (Lahey et al., 1953) ; a pronounced increase in capillary pressure would result. This would help to explain why the gross oedema found in beriberi seems disproportionate to the more modest rise in jugular venous pressure. The rise in blood and extracelluLlar fluid volume would also increase oedema since the colloid osmotic pressure would fall. In our second patient the serum albumin on admission was only 2-6 g 100 ml but rose to 3 6 g100 ml after diuresis.
The diagnosis of cardiac beriberi can be made only if it is suspected on clinical grounds since there are no common routine diagnostic tests. Partial confirmation of high output beriberi can be obtained by demonstrating the presence of a high cardiac output and stroke volume and a low peripheral resistance plus a favourable therapeutic response to thiamine. The test for transketolase activity is of particular value in providing more specific evidence of thiamine deficiency. Transketolase is an enzyme of the hexose monophosphate shunt pathway which catalyzes the reaction D-xylulose 5-phosphate+ ribose 5-phosphate --3-phosphoglyceraldehyde + sedoheptulose 7-phosphate. It requires thiamine pyrophosphate as a cofactor. Transketolase activity can be measured in erythrocytes in vitro. In the presence of thiamine deficiency not only is erythrocyte activity low but there is a striking enhancement when thiamine pyrophosphate is added to the system (Brin, 1962) .
The mortality of untreated cardiac beriberi is high, and in view of the harmless nature of the treatment a good case could be made for the routine administration of thiamine to all patients in whom heart failure is present without clear 
